With a general trend worldwide towards greater life expectancies, interventions and tools that can help caregivers working in elder care are becoming increasingly important. In China, with a greater number and proportion of elders due to the long-term effects of the one-child policy, these interventions and tools are needed even more. Improved communication between care staff of an institutional home can reduce medical errors and improve coordination of care. At the same time, increased conversation with elders with cognitive impairments like dementia or Alzheimer's can help the elder to maintain their cognitive ability, and can reduce negative feelings like loneliness. Our qualitative study with eleven institutional caregivers in Beijing delved into the communication patterns that exist between caregivers and elders with dementia. We found that knowing more about each individual resident's disposition and personal history was helpful in maintaining quality care, that many care staff in China use placating talk as a means to calm or guide elders to a desired action, and that care staff found the topic of past careers or past 'glories' to be the most efficient in getting elders to chat. In addition, we also found that much of the information that is gleaned through working with an elder long-term is not recorded or shared in any official capacity with other care workers, an area where technology could be particularly helpful.
INTRODUCTION
According to the WHO, globally 35.6 million people have from dementia, with 7.7 million new cases each year [30] . Caregiving for patients with dementia is often more challenging than other forms of senior care, posing mental, physical, and employmentrelated risks to professional caregivers [19] . Family members likewise face feelings of alienation and guilt, especially when their senior relatives with dementia are in institutional care [14, 20] .
These problems are particularly salient in countries like China because of rapidly aging populations and pressures on its professional caregiving systems. The elder population of China augmented by over 10% from 2000-2010 [4] , and is forecast to more than double to 487 million in the next 40 years [13] . With an estimated 12.7% of the elder population with cognitive impairments [17] , institutions caring for individuals with dementia may have a difficult time providing quality care. As more young people move into urban environments, families are choosing to move away from the traditional, filial caregiving structures to institutionalized care.
Institutional senior care in China faces numerous challenges. A limited number of senior care homes, high entrance fees for seniors with constrained economic means, and varying levels of professional skills and training amongst caregivers are some of the difficulties faced. Besides the concerns for the lack of medical care skills and relevant medical educational background, there is a general lack of highly trained professionals in senior care, and the industry suffers from high instability in personnel [31] .
This provides a unique environment for a technological intervention to improve care coordination and nonpharmacological therapies for elders with dementia. Institutional dementia care facilities in China are in the process of developing their own best practices, and we are motivated to investigate how technology can contribute to the improvement on the quality of caregiving.
We examine the potential of technological means to improve communication between the various stakeholders in the caregiving process, an area that has been identified as a major issue therein [3] . Human-Computer Interaction (HCI) and usercentered design can play an important role in designing technologies for dementia caregiving. For example, design challenges exist in building devices that individuals with dementia can use, given the cognitive progression of the condition. While Our qualitative study with eleven occupational caregivers in Beijing shows that caregivers generally have limited meaningful social interactions with individuals with dementia due to constraints such as limitations on time and contextual information on the seniors they are taking care of. Family members of individuals with dementia often do not proactively engage with caregivers either due to their own time restrictions or structural constraints such as the lack of direct communication channels between them and caregivers. We discuss research directions to remedy some of these issues and support the practice of professional caregiving.
METHODOLOGY
While dementia care is complex and complicated throughout the world, our team decided to focus on the context of dementia care in China. We believe the potential for technological innovations could be most helpful in an area where dementia care is in its nascence, especially considering the rapid increase in the elder population of the country. In addition, three of the authors are either from China or had lived there for an extended period of time.
We identified four major stakeholder groups in the context of dementia caregiving through our literature survey [2, 26] : individuals with dementia, family members, occupational caregivers, and the administration at caregiving institutions. These stakeholders provide functional, informational or emotional support to each other. While there are communication needs between stakeholder groups, there is also a need for communication within stakeholder groups. That is to say, while a nurse talks to family members and their resident, they must also communicate with other nurses about the resident. We focused our study on occupational caregivers because of their primacy in both caregiving and communicating the status of the senior to the other stakeholders. Our objective is to probe current practices of caregiving-related communication and to identify issues in information flows and relationships between stakeholders.
Dementia Care Environment
In the environment of dementia care facilities, in China and in the States, there is a distinction in care-giving staff: Registered Nurses (RNs) and Resident Care Assistants (RCAs). While the RNs work mostly on the medical needs of elders, RCAs focus more on daily care needs such as walking, dressing, and eating.
Work and life in dementia care facilities can be very busy, and it is common that care-giving staff do not have much time to sit and chat with the elders under their care. In general, RNs have less one-on-one, unstructured time with the elders than the RCAs, due to their increased responsibility. While RCAs have the most personal time with elders of any of the staff in the facility, they have less education and training than RNs.
Participants
Participants were recruited through the administration of the elder care facilities, which scheduled interviews with their staff on our behalf. Connection to the administration of these elder care homes was done through personal connections or cold calling. This might raise a concern of potential bias on our participant pool. However, through the recruitment process, we found that contacting RNs and RCAs was very challenging without relying on personal connections. One reason for this is that people strongly trust their social connections or networks (described as "guanxi" in Chinese), and would often be hesitant to talk about their personal experiences and details of their organization to an unknown individual.
Our participants came from three distinct elder care facilities. One is described best as a nursing home, one as an assisted living facility, and the last a dementia-specialized institution. All facilities are located in or near Beijing, China. These are representative of Chinese care-giving institutes, and thus, we believe that our participants also represent the generic population of caregivers in urban China.
Participants consisted of eleven occupational caregivers (all female, indicated as P1-P11) at three different elder care institutions in Beijing. Three participants worked as an RN, seven as an RCA, and one as director of an elder care facility. A portion of the RNs and RCAs worked exclusively with dementia residents, while some worked with a combination of cognitively intact elders and those with dementia. This distinction aligned with what kind of elder care facility we were granted access to; whether the focus of the facility is on dementia caregiving or not. The distinction is also common among elder care facilities. As in the West, dementia-specialized facilities are rare. All institutions house elders with dementia on a full-time basis.
Interviews
Semi-structured interviews lasted between 30 minutes to one hour, depending on the amount of detail the participants were willing to provide. We asked questions about the participants' experience level, difficulties they face when speaking with elders with dementia, strategies they use to overcome those difficulties, conversation topics they found the most useful, and the communication they had with family members. Some examples of the specific questions we asked can be found below.
Who do you most often interact with during the day? Do you ever interact with family members?
How often do you talk with elders?
What are you doing when you talk with them?
How many times during the day do you spend one on one with an elder? Or in small group?
How long are these interactions? Do you ever pursue a conversation during these interactions?
What do you usually talk about?
When talking with an elder, do they ever share details about their life with you?
What kinds of things do they tell you?
Think of the last time an elder shared personal details with you. How did that conversation start?
What things prevent you from starting a conversation?
From these interviews, we hoped to gain a better understanding of the communication patterns between care workers and elders with dementia under their care. Other questions aimed to understand the communication flows of the dementia care environment and to uncover inefficiencies or gaps, in the aim of finding a place where technology could fill in gaps.
Before and after interviews, observations of the care environment were noted. In order to ensure we were not impinging on the right to privacy of the elders with dementia, we did not conduct indepth observations of the caregiving practices.
All interviews were conducted in Chinese by one of the authors and transcribed verbatim into English by the same author. Another author then performed open-coding analysis to uncover the most common difficulties, strategies, and patterns in communication between the staff and the elders with dementia, and between staff and the family members.
RESULTS

Communication with Elders
Non-Contextual Communication Difficulties
Several difficulties and strategies were identified through these interviews. Many of the difficulties faced by caregivers in China are similar to those found in places where institutional care has existed for a much longer period. Indeed, these difficulties are commonplace in dementia care, regardless of context. Repetitive talk from the elders, instances of anger (from elders or from themselves), and personal frustration were identified by the care workers as common difficulties. RCAs that had less experience were more likely to note specific instances of frustration or confusion on their own part, as they were not always certain why the elder would ask the same question repeatedly. This would indicate that when a new staff member is introduced to the elders, it is not always made clear to them the medical status of the elder. This is obviously more of an issue in institutions not devoted solely to dementia care. It could also indicate that newer RCAs not yet accustomed to dementia care have not yet gained an understanding of the typical communication patterns of elders with dementia.
Placative Communication Strategies
Patience, coaxing and placating talk were the most commonly mentioned strategies when asked what strategies they use in communicating with the residents with dementia. Five care workers mentioned being patient with the elders as important. Four mentioned coaxing as a way to get the elders to perform a needed task such as getting dressed, and four mentioned placating talk as another successful strategy. Placating talk can take many forms such as telling the elder something like "Don't be upset, everything will be alright". It can also take form in "going along" with what the elder says. One specific instance was cited describing an elder who would often walk up and down the corridors looking for her mother. Rather than informing the elder that her mother had passed many years ago, the care staff would tell her "Let's go find your mother together", and in a few minutes the elder would have forgotten her goal. While valuable communication strategies, some participants noted that coaxing and placating the seniors is not completely forthright.
"Just like coaxing a child, coaxing and cajoling I guess, sometimes I feel like it might not be right to lie to the seniors, but you have no choice, you cannot communicate with him in the normal way." [P1]
Other than the moral implications of placating talk, negative implications surrounding placating talk include an increased restiveness to care and increased costs [29] . It has been shown that oftentimes elders do not like this kind of infantilizing, patronizing "elderspeak", and that it can lead to communication breakdowns [23] [10] . Communication training has been shown to reduce elderspeak [29] , and has been cited as being most effective for RCAs who have less training than RNs, yet provide 80-90% of care to residents [24] .
Most of the RNs and RCAs mentioned that approaching each elder according to their personality was important.
[ Participants that noted understanding individual differences and constitutions were generally more experienced than participants that did not. Participants remarked that through time, one can learn what approaches will make a given elder upset or angry, which aligns with the idea that it is only through experience that care staff would come to understand the importance of personalized care.
While the idea of approaching each resident according to their personality may seem obvious, this is in fact quite an interesting finding. As institutional dementia care in China is in its infancy, seeing that care workers see the value of person-centered, individualized care is of note, and bodes well for the development of dementia care in the country. However, no participants indicated that this information was recorded in a file for other care workers. This is a wasted opportunity, as it is repetitive for all caregivers to learn on their own the best approach to an individual, when it this information could be shared amongst staff. It also would indicate that from the point of view of an elder, some care staff provide good care while newer staff do not.
The final common communication strategy is that of leading questions. In order to engage the elder in communication, it is often necessary to ask them informing questions so that their memory can be jogged as to their own histories. While avoided in research, it appears that it is oftentimes necessary to ask elders with dementia leading questions to kick-start a conversation.
Conversation Topics
When asked about which conversation topics worked the best, over half of the RNs and RCAs mentioned talking to the seniors about their past lives, that specifically their former careers were particularly effective. While some mentioned the fact that elders with dementia remember their past lives best and in most detail, others spoke about how talking of the elders' past contributions to society would help the elder to feel valuable.
[O]nce retired, I guess seniors would feel less valued compared to when they were still working. So talking about their past contributions would possibly make them feel good about themselves. [P3]
Something to note here is that this kind of conversation topic often requires previous knowledge of the elder's career in order to engage them in this kind of conversation. The same goes for the communication strategy of asking leading questions. For care staff that do not know personal details about the resident, it can be quite trying to engage them in conversation.
Another point of interest regarding conversation topics is the idea that not all memories are pleasant, and should be avoided. Participants noted focusing on "past glories" rather than difficult memories was a general best practice.
Another issue is, sometimes the seniors might not necessarily want to talk; for their memories about the past events, if it was those glorious ones, there might be a higher possibility that they would like to talk about it, but for past miseries, they would not want to think or talk about. [P1]
It appears that with China's past, elders may not always want to talk about their experiences in the military or their lives during the Cultural Revolution. While younger Chinese care workers have learned about these experiences in school, many of the unpleasant details are left out of textbooks, and the RNs and RCAs may find difficulty in bridging this gap in understanding. Indeed, it seems that some staff feel that bridging the generational gap is quite difficult, according to P1, they may "think you are too junior; there is nothing to talk about with you."
On a similar note, there was disagreement between the participants on the value of talking about family with the elders. While some mentioned asking leading questions about their children (for example, "You have a son, don't you?"), others mentioned that like past memories, discussions of family may be painful for the elders.
In general, it seems that elders care deeply about maintaining their privacy. While keeping medical information private is valuable in most contexts, it seems that despite being in 24-hour care, some Chinese elders wish to keep their personal information private as well. This relates back to the idea of approaching each resident as an individual.
Family Relations
As may be expected in any context, the role that family plays in dementia care is dependent on the given family. While some RNs and RCAs mentioned that some family members do not play an active role, even to the point of avoiding visiting their elder in the home, others spoke of families coming to visit weekly and bringing things like special medication. Some participants noted that adult children of the elders in the home avoid visits to the home and also shirk phone calls from the administration. This can be due to adult children avoiding being chastised for not visiting often enough.
The Chinese government has acted to prevent this kind of situation by passing a law indicating that elder parents can sue their children for not visiting them often enough. This law came into effect on 1 July 2013 [13] and within hours led to a court ruling in favor of a 77-year-old mother. The court imposed on her daughter and the daughter's husband that they visit the elder at least once every two months and during two public holidays a year [32] .
No channel between workers and family
Of note is the fact that other than cases of emergencies, there are no formal systems for providing updates about the elder's status to the family. Participants mentioned giving updates to the family when they visit, but this may be sporadic at best. This is a missed opportunity that may increase feelings of guilt from the family's point of view. Indeed, researchers have found that regular and systematic feedback systems to elder's family members help reduce those negative feelings [6] .
The official communication that does occur is between RNs and family members, as RCAs are not permitted to discuss the medical condition of the elder. However, there were instances when the RCA provided useful information to the family members. One RCA [P9] noted that during visits, they provide the family members with helpful information about the elder's communication patterns.
[T]he family members might not be able to understand the seniors because they are not with the seniors for too long and would not be able to interpret the seniors' intention by reading the shape of her mouth or any other gestures. While we will explain to the family what does the senior mean by doing this and this. [P9]
As mentioned previously, knowing information about the elder's background can be helpful. RCAs noted they learn this information from family members during visit rather than from any official channel. As there is no official communication from RCAs and family members, there is no channel from family members to RCAs. Participants noted that they knew of the elder's former vocation from a visiting family member. This information seems to not have been recorded or told to the RCAs when they joined the institution. We believe that technological interventions could very easily fill these gaps in communication between caregivers and family members.
One aspect of family relations that surprised us was the fact that some elders prefer living in institutional care than with their family, as they receive better and more constant care in the facility than with their families [P7], [P11]. This may be unique to the Chinese context, as our team had not heard this during conversation with care workers and family members in the States nor has it surfaced during literature review. It is especially noteworthy considering the filial culture of China. One might expect that with the tradition of families caring for their elder in the home, elders in China would feel negatively about their families decision to place them there. It was noted that elders may not like to be placed in the home at first, but they will eventually come to appreciate it more than living with their families.
Communication between Caregivers
Channels of communication between RNs and RCAs exist in dementia care facilities out of necessity to prevent medical errors and avoid unnecessary inefficiencies, but there are some areas of improvement. Most of the basic information about daily care activities is provided during report at the beginning and end of the shift, which is consistent with medical care in general. Valuable information about the elder's disposition on a given day is not recorded or shared between staff. As an RN or RCA learns something new about the elder under their care through their extensive experience with them, they do not record that information anywhere or share it officially with their colleagues. A system could be designed to allow care staff to easily share this information with each other.
Technology for Dementia Care Communication
There are many places where technology could facilitate personcentered dementia care in the Chinese context. Official communication channels, aided by technology, could be designed to encourage staff to share helpful tips and approaches for a given elder. This could be particularly helpful for those that do not see each other on a regular basis. Night staff could benefit from the experiences of the day staff, for instance.
At the same time, the system could include functionality to facilitate communication between family members and care staff. Family members could provide care staff with valuable background information about their elder, and staff can provide the family with regular updates, thereby reducing feelings of guilt. One could imagine a situation in which an RCA takes a photo of an elder on a walk through the garden, and sharing the photo to the legal guardian of the elder. This kind of interaction could improve the relationship between care staff and the family, while also providing more personal, non-medical updates to the family members.
This same system could include aspects of reminiscence and music therapy to help facilitate communication with the elders with dementia, engaging them more throughout the day. RCAs, who generally have lower levels of education and training than RNs, have much more time with the elders than RNs. They particularly could benefit from such a system. Due to the busy nature of elder care facilities, systems such as these should be designed for use during the provision of care. It is unlikely that a workflow could be redesigned to allow care workers the time to reference a system outside the elder's room.
Family members also have busy working schedules, especially in the context of China where long hours and urban migration are commonplace. With China's rapid economic development, many workers are pressed for any kind of personal time. As such, systems should be designed to keep interaction times to a minimum.
Finally, as any system that is used to facilitate conversation between care staff and elders would more than likely be used by the elders with dementia on occasion, designers should follow guidelines for user centered design for elders with dementia. Providing rough prototypes to a person with dementia can be disorienting and disturbing. Testing first with persons with family members and caregivers is the best course of action. Testing with persons with dementia can occur only after the prototype looks, feels, and behaves realistically [5] . Continuous confirmation of consent and the use of various means of measuring enjoyment and engagement is also very important [1] . Despite these difficulties, it is still imperative to get feedback from elders with dementia during the design process [18] , especially considering that elders with mild cognitive impairments are more than capable of providing constructive feedback [7, 20] .
RESULTS
There were a number of limitations to this study. First off, as we only interviewed 11 RNs and RCAs, one must be careful to make generalizations across dementia care in China. On the same token, all interviews were conducted at elder care facilities in Beijing, which is one of the most developed cities in China. The findings we have from the more developed areas of the country will more than likely not be true across the country, particularly in more rural and less developed areas. It should also be noted that due to the nature of recruiting methods our data might be skewed. Not only were we connecting to elder care institutions through the use of guanxi, but we also found that we visited higher quality institutions. Our team found difficulty in recruiting state-run facilities due to the teams' connections to non-Chinese organizations.
Our team did not conduct in-depth observations of the provision of care within these homes. Elder care homes, in China and elsewhere, are by necessity very protective of their residents, and it takes much longer to gain access to the homes if observation is included. Due to time limitations of our study we had to rely on interviews alone for our data collection.
Finally, all interviews were conducted by one of the authors, due to limitations in language ability within the team. For this same reason, this author did all the transcriptions and translations. It would be stronger methodologically to have multiple interviewers, transcribers, and translators.
Despite these limitations, we believe that an in-depth knowledge of how dementia care facilities function, and how communication with elders with dementia currently works provide valuable insights to user experience designers looking to work in this area.
FUTURE DIRECTIONS
In order to make the best use of the data, one author has continued this study in the United States, interviewing RNs and RCAs in Michigan and Texas and family members of elders with dementia throughout the United States. With this data, the team hopes to design a system that will facilitate the coordination of care issues outlined here, while also including elements of reminiscence and music therapies to encourage RCAs to communicate more often and more meaningfully with their residents.
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